THE TWO most outstanding features to date of the 1983-84 economic expansion are the unusually rapid decline in unemployment and the continuing deceleration of inflation. The 3.1 percentage point decline in the civilian unemployment rate in the first seven quarters of the recovery (from 10.6 percent in 1982:4 to 7.5 percent in 1984:3) was greater than in any postwar recovery since the Korean War. The inflation rate as measured by the fixed-weight deflator declined from a peak of 11.3 percent in 1980:4 to just 3.8 percent in 1984:3.
1. Although in other writing I have preferred the term "natural real GNP," here I defer to the "potential real GNP" usage that is customary in BPEA and in government publications. There does not seem to be any consistent official terminology for the corresponding unemployment rate. then used to decompose the post-1979 growth of potential real GNP into cyclically adjusted trend growth rates in productivity, hours, labor force participation, and so on. The end result of the paper is a consistent decomposition of the observed growth of real GNP and each component of the GNP identity between a cyclically sensitive component and a cyclically adjusted "potential" trend component.
The Cyclical Behavior of Output and Unemployment

OKUN S LAW AND THE OUTPUT IDENTITY
Okun's law postulates a regular relationship between the GNP gap and the unemployment gap. This relationship has remained popular in macroeconomic analysis both because it has been sufficiently stable and reliable in the past two decades to deserve being labeled a law and also because it short-circuits the rather complex identity that links output and unemployment.2 A simple version of this identity can be written as in one of my earlier papers,3 in which real GNP, Q, is decomposed into the employment rate, EIL; hours per employee, H; labor productivity, QIEH; the labor force participation rate, LIN; and the population, N.4 (1) Q _ ~~~E Q L H N. (1) Q=ffEHN .
The typical estimate of 2.5 to 3.0 for the Okun's law coefficient relating cyclical fluctuations in output to those in the employment or unemployment rate implies, according to identity 1, that more than half of the cyclical fluctuations in output have their counterpart in cyclical movements of productivity, participation, and hours per employee.' While identity 1 is an adequate formulation for theoretical analysis, it is incomplete for a real-world data investigation because the conventional measures of employment, participation, and population cover the entire civilian population (aged 16 and over), while the productivity and hours components cover the nonfarm private business sector, which is smaller. Further, the data source for civilian employment (households, in the current population survey) differs from the data source for nonfarm business employment (the establishment survey). These complications require that identity 1 be expanded as follows:
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where the variables with the B superscripts are those for the nonfarm business sector and the variables without superscripts are those for the total economy or civilian labor force.6 Identity 2 differs from identity 1 in the final two terms, which can be described as mix-effect terms and which change whenever there is a change in the ratio of total output per civilian employee, QIE, to the same ratio in the nonfarm private sector, QBIEB.
Among the factors contributing to the mix-effect terms are changes in the government and farm shares of output, differential growth in government, farm, and nonfarm productivity, and discrepancies between the household and establishment employment surveys.
Identity 2 can be simplified by labeling the ratios with a single letter; with R for the employment rate, V for productivity, F for the participation rate, MQ for the output-mix effect, and ME for the employment-mix effect, it becomes where for convenience the B superscript on the hours term is dropped. The equivalent identity for components of the growth rate of real GNP is (4) q-r + v + f + h + n + mQ + mE, where each lowercase letter represents the annual percentage growth rate of the levels expressed as corresponding uppercase terms in identity 3. Another form of the identity that is useful for statistical analysis expresses the relationship in terms of the natural logs of the ratios of each component to its own trend. With asterisks to designate trend variables and a circumflex to denote the natural log of each ratio of an actual value to its trend [for example, I = ln (QI Q*)], identity 3 becomes The first step in our analysis of the data takes the form of table 1, a simple display of the growth-rate version of identity 4. This version decomposes the observed growth rate of real GNP for the first seven quarters of each postwar recovery among the seven terms in the identity; the aborted recovery of 1980-81 is excluded, because it did not last for seven quarters. Each figure listed is an annual growth rate, so that the actual change over the seven quarters in each case is seven-fourths of the rate shown. In the 1983-84 recovery, for instance, the employment rate grew in the first seven quarters by a total of seven-fourths of 1.97, or 3.45 percentage points.7 Table 1 this perspective it seems understandable that most forecasters have been surprised, if not startled, at the pace of the increase in the employment rate and the corresponding decline in the unemployment rate during the 1983-84 recovery.
However, we should not make too much of the raw numbers displayed in table 1. The 1983-84 recovery has differed from those in the past, but we expect recoveries to differ in the relative growth rates of the components of the identity. First, the growth rates in the table are not detrended, but underlying trends in the growth of productivity, hours, and the other terms change from time to time. Second, the components of the identity adjust to changes in output with varying lag patterns and would tend to behave differently in a recovery that begins slowly and then accelerates (like 1971-72) than they would in a recovery that begins rapidly and then decelerates (like 1983-84). Thus in order to determine whether the behavior of unemployment in the 1983-84 expansion has been unusual, there is no alternative to the econometric estimation of historical relationships that takes account of lagged adjustment and shifts in underlying trends. Estimation of equation-set 8 requires that each variable be expressed relative to its trend. However, a single trend for the postwar period for each variable is not adequate. The growth rates of productivity, participation, hours, population, and the mix variables have all displayed marked differences during different parts of the postwar era. To allow for changes in the trend for each variable, trends are assumed to run through actual values of the variables in particular "benchmark" quarters, which are those when the economy was operating at its natural unemployment rate. These quarters were chosen using a series for the "no shock" natural unemployment rate that I estimated several years ago using data for 1954-80.9
The actual unemployment rate falls and rises smoothly, without pronounced jumps or erratic movements; therefore during each business cycle it crosses my estimated natural unemployment rate on two separate occasions, once when it is declining in the recovery and expansion, and once when it is rising at the end of the expansion and beginning of the subsequent recession. To establish just one benchmark for each business cycle, the second crossing point is used, primarily because this allows us to base trends for the 1980s on the most recent available quarter (in 1979) when the actual unemployment rate was equal to the natural rate. To allow for lags in the adjustment of unemployment to the rapid increases in the GNP gap that are typical at the beginning of recessions, my exact procedure is to choose as the benchmark the quarter before the quarter when the actual unemployment rate was closest to the natural remaining columns of table 2. The growth rate of the labor force participation rate, primarily as a result of an influx of adult females, was substantially faster in the 1974-79 period than in the other intervals. The procedure developed below for allocating the post-1979 growth rate of potential real GNP to the various components shows that there has been a slowdown in the growth rate of the potential labor force participation rate since 1979. The decline in hours per employee was more rapid after 1960 than before, but this decline appears to have become a bit slower since 1979. The growth rate of population after 1979 is treated as exogenous and unresponsive to cyclical factors. But we will need to interpret the behavior of the two mix terms in this period, which together contributed no more than -0.18 point to the growth rate of potential real GNP in the 1960-79 interval, but which have moved more sharply since then.
REGRESSION RESULTS THROUGH 1979
Preliminary versions of equation 8 were estimated with the current value and eight lags on the log output ratio, Q. Since the fifth through The remainder of table 3 shows the individual coefficients in the format of equation 10 for each of the seven components of the output identity. In each case the first lagged dependent variable is highly significant, indicating that the dynamic relationship between the seven components and the output ratio involves a response of the change in each component to the change in the output ratio. The first-difference relationship is particularly evident in the columns for output per hour and for hours per employee. In these columns note that the coefficient on the output ratio lagged once is significantly negative and about the same order of magnitude as the positive coefficient on the current value. A test for the joint exclusion of current and lagged output values showed output was significant in all equations except that for population.
In The estimated Okun's law relationship in table 3 can be used to estimate the growth rate of potential output since 1979. Because the Okun's law equation has a relatively low standard error before 1979, there is a presumption that it may also track the relationship between the employment rate and the output ratio, Q, since 1979. An additional advantage of choosing the employment rate equation for this exercise is that its trend value, the natural rate of employment, was virtually constant in the five years before 1979 and can be presumed to have changed little since 1979. In contrast, several of the other components of the identity have significant trends between benchmarks and, as we shall see, some of these trends have changed since 1979.
The basic idea of using an Okun's law equation to track potential real GNP growth is straightforward, but several choices must be made regarding the details of implementation. We must search for a growth Note first that the long-run sum of coefficients on Q varies inversely with the assumed value of q*. This is intuitively sensible, because a low assumed value of q* means a small GNP gap during 1979-84, so that a large Okun's law coefficient is then required to "explain" the observed 13. Clark, "Okun's Law and Potential GNP." Having concluded that potential real GNP has grown at a rate of about 2.75 percent since 1979, the next step is to account for this growth by the separate components of the output identity-productivity, hours, participation, and the rest. In doing so, pre-1979 trends for the separate components cannot be used, because these may have changed; and The middle section of table 5 shows that the deviation from trend of average hours, like that of productivity, has been positive in 1984. As table 3 showed, hours respond strongly to the rate of change of real GNP, and thus hours, like productivity, have been boosted by the rapid pace of the economic recovery to date. In contrast, the participation rate has made large and continuing negative contributions to the log output ratio (GNP gap) during the past two years. The errors in the bottom section of table 5 are not large, indicating that this pattern of participation is tracked fairly accurately by the dynamic simulations of the 1954-79 equations.
Taken together, the mix-effect variables are not entirely satisfactory.
Output mix shows a cyclical pattern that brought it from a large positive at the end of the recession back to near zero in recent quarters. The modest errors in the bottom of the table indicate this pattern was predictable. Although the large persistent negative deviations from trend in the employment-mix term are typical and occur in every business cycle, the large negative simulation errors in the latest quarters indicate that the behavior of the two employment measures has been unusual recently. 15 We can now use the simulation errors in the bottom section of table 5 to ask, Why was the unemployment rate so high in late 1982? And why did it decline so rapidly in 1983-84? Although the sum of the errors of the first through seventh columns is not zero, because these equations do not observe an exact adding-up property, the sum varies within a relatively narrow range between -0.34 and -0.46. This allows us to match large errors in the employment-rate column with correspondingly large errors of the opposite sign in one or more of the other columns. Because the behavior of the employment mix does not appear to have been captured well by the present model, and because the employmentmix errors may involve data problems instead of behavioral issues, we will confine our attention, for now, to the other elements of the identity.
Between the trough of the recession, in 1982:4, and 1984:3, the unemployment rate fell from 10.6 percent to 7.5 percent, corresponding to a rise in the employment rate of 3.5 percentage points. The simulation errors of table 5 indicate 0.8 point of this rise was not predicted by the Okun's law equation (first column), so that 2.7 points, or 80 percent of it, was predicted from the behavior of real GNP.
Of the 0.8 point error, it appears the employment rate was 0.5 point too low in 1982:4. In that quarter, a 0.6 point positive error in the outputmix term indicates total real GNP was unusually high relative to nonfarm business real GNP. In other words, the output ratio, Q, based on total real GNP, made the economy look more prosperous and predicted higher employment than can be explained by normal cyclical relations.
The rapid decline in unemployment and corresponding increase in the employment rate in 1983:4 and 1984:1 show up as positive simulation 15. Until recent months, commentators noted the more rapid rise in E than in EB as an interesting phenomenon. See "An Economic Indicator Takes on New Luster," Business Week (July 23, 1984) , p. 20. However, by 1984:3, employment growth during the recovery had come together in the two measures. errors in the first column. 16 These positive errors have as their counterpart negative errors in productivity, participation, and output mix, again ignoring the employment-mix errors for now. The rapid decline in unemployment appears to be connected with relatively slow growth in productivity and participation and slow growth in total real GNP relative to nonfarm business real GNP. By 1984:3, errors are relatively small except for productivity, which is high relative to prediction in that quarter. Over the entire interval from 1982:4 to 1984:3, the productivity errors move in the same direction as the employment rate errors, so they add to, rather than explain, the mystery of why unemployment declines so much. By contrast, the output-mix errors, taken alone, do offset the employment errors for this interval and thus contribute to an explanation of them.
Turning now to the employment mix, large negative errors in the two latest quarters indicate that total employment in the household survey grew rapidly relative to nonfarm employment reported by establishments. This could reflect an underreporting of new establishments, which could also understate output. Or it could be a transitory phenomenon, with no such meaning.
The simulation errors in table 5 are linked together by an identity, and so the connections discussed above do not imply causation. Some of the offsetting errors in particular components of the identity are to be expected and are consistent with the negative correlations among errors for the 1954-79 period displayed in the correlation matrix of appendix table A-2. In particular, some correlations involve the employment-mix term, whose behavior has been puzzling in the present recovery according to this analysis. The offsetting productivity and employment-mix errors in 1984:3, for instance, are consistent with the negative correlation between those two components observed in 1954-79.
Combining the two mix effects reveals a strong trend in their combined errors in the past two years. We can offer some conjectures as to the observed shifts in the combined mix effect. Recall that the output-mix effect is defined as MQ = Q/QB, where the B superscript refers to the that is, the ratio of average output per employee in the total economy to average output per employee in the nonfarm private business sector. Negative shifts in equation 13 might have occurred if there had been a shift in the economy's output mix from the higher-productivity nonfarm private sector to the lower-productivity government and farm sectors, but this does not seem to provide a plausible explanation. 17 Thus we fall back on the possibility of data measurement errors to explain the decline in the productivity ratio expressed in equation 13. This could have occurred if household employment, E, were measured correctly, while the remaining three components that rely to some extent on establishment surveys (Q, QB, and EB) were understated due to the undersampling of new firms. If this were true, it would account for underpredicting the decline in the unemployment rate by the fact that the real GNP rise has been understated in official data. It is likely that the validity of this hypothesis cannot be assessed for several more years until there is a major benchmark revision of the real GNP data. 18 In light of the evidence that the productivity trend for total private nonfarm business has not quickened, it is worth comparing that aggregate sector's productivity with the productivity performance of the manufacturing sector alone. By converting published index numbers into actual levels, the aggregate private nonfarm data are divided into productivity indexes for manufacturing and nonfarm nonmanufacturing separately. The analysis indicates that the relatively rapid productivity growth in the period 1983:1 to 1984:2 was a normal cyclical phenomenon, the counterpart of the rapid output growth that occurred in the same six quarters. The cessation of productivity growth in 1984:3, the counterpart of relatively slow ouput growth in that quarter, supports the pessimistic assessment offered here.
The finding that aggregate productivity growth has not revived since 1979, after adjustment for normal cyclical effects, has important implications for alternative hypotheses that have been developed to explain the post-1973 slowdown in productivity growth. Several of these hypotheses, by focusing on factors that were adverse in the 1970s but have improved in the 1980s, suggest that we now should be witnessing an amelioration of the productivity slowdown. These hypotheses include the impact in the 1970s of higher oil prices, higher prices of other raw materials, slower capital accumulation, and more stringent government regulation. Another approach, Nordhaus's "depletion hypothesis," based on a decline in innovation and a general "running out of ideas," does not call for any turnaround in the 1980s and seems to be supported by the evidence in this paper that the nonfarm private productivity trend has not revived when 1979-84 is compared with 1974-79. 19 The analysis in this paper contains some further implications for policymakers and policy debates. First, the regression results show that a permanent increase in the economy's use of its resources causes only a temporary increase in productivity above its long-run trend, not a permanent increase. Thus any argument for raising the economy's utilization rate must rest on the benefits of job creation rather than on the benefits of a permanent productivity bonus. Second, the relatively slow 2.8 percent growth rate estimated for potential real GNP since 1979 defines the output growth rate that is consistent with a constant unemployment rate; it will constrain the growth of output once the economy arrives at its natural unemployment rate of roughly 6 percent. As of 1984:3, however, there is still slack in the economy, with the actual unemployment rate 1.5 percentage points higher than the assumed natural rate, and the actual level of real GNP 3.1 percent below the estimated level of potential real GNP.
Finally, this analysis raises serious doubts about supply-side analyses that predicted a flowering of productivity and work effort as a result of the tax rate reductions that have been put in place. After cyclical correction, there appears to have been no improvement in productivity growth in the nonfarm private sector as a whole. Any improvement that may have occurred in the manufacturing sector, where actual productivity gains have been relatively large, has been offset by a deterioration elsewhere in the economy. As for the predicted response in work effort, there is no important change in the downward trend in average hours, and there has been a slowdown of 0. According to this regression, trend output growth has declined significantly in the 1980s-from 3.6 percent per year before 1980 to 2.7 565 percent per year thereafter. However, four-and-a-half years is not a very long time for estimation of a new output trend, and a rate anywhere from 2.2 to 3.2 percent is consistent with the unemployment and real output statistics since 1979. A substantial fraction of the reduction in trend output growth can be traced to the steep decline in unemployment in the last year and a half; if the sample period is truncated at the end of 1982, the estimated trend real GNP growth rate for the 1980s is 3.3 percent per year, with a range of 2.7 to 3.9 percent fitting the data fairly well.
APPENDIX
Given its impact on the trend output growth rate, the recent decline in unemployment deserves further scrutiny. Gordon attempts to do this by using the linear regression decomposition that I introduced in an earlier paper on Okun's law. However, one of the main conclusions in that paper was that unemployment is more closely linked to the cyclical movements in real output than other components (such as productivity, labor force participation, and work weeks) of the identity that relates employment to real GNP. This implies that an investigation of the large errors in these components is unlikely to reveal the cause of the smaller errors in Okun's law, except in the vacuous sense that they will meet one linear constraint to make an identity hold. Thus, it is no surprise that Gordon ends up attributing the 1983-84 unemployment decline to shifts in his employment-and output-mix terms, which have erratic cyclical behavior.
Probably the best explanation for the recent decline in the unemployment rate is that reductions in real GNP during recession and sharp increases in real GNP during the early stages of recovery each generate larger movements in the unemployment rate than would be predicted by Okun's law. 
